While we observe a growing interest in the role of market information in new product development (NPD),
Introduction
Nowadays, information is regarded as quite important as a resource in economics, because it is seen as one of the additional, non-traditional factors of production (Warr & Ayres, 2012) . Traditional factors of production are land, labour and capital, and this list is being expanded with new non-traditional factors (e.g. information) that are important for economic growth. Utilizing information in an enterprise has economic consequences that are reflected in a company's turnover and profits (Ruzevicius & Gedminaite, 2007) .
One important application of information in a company is in manager's decision process. Every decision is based on information. However, in the area of economics of information, it is recognized that information can be of differing quality (Birchler & Butler, 2017) . To take a good decision, high quality of information is needed, and, in this way, managers' decisions heavily rely on the quality of information available (Hultink, Talke, Griffin, & Veldhuizen, 2011; Kuo & Lee, 2009; Naicker & Jairam-Owthar, 2017) . However, on the one hand, the quality of information may depend on its source (Woudstra, Van Den Hooff, & Schouten, 2012; Zha et al., 2018) , and on the other hand, the quality of information available for managers is likely to influence the economic results of different activities of a firm (Ruzevicius & Gedminaite, 2007; Sagawa & Nagano, 2015) . This is particularly apparent in the case of market information that is used in new product development. Market information is concerned with a company's environment, and its quality can vary with regard to the source of information. However, this kind of information is a crucial resource when developing new products. The voice of the customer, or even broadly the voice of the market, has to be taken into account at each stage of the new product development process, so the new product can meet customers' needs and desires better than competing products (Barczak, Griffin, & Kahn, 2009; Cooper, Edgett, & Kleinschmidt, 2004; Drejeriene & Drejeris, 2017; Kahn et al., 2012) . Managers' decisions about product functions and attributes, and about marketing activities pursued during commercialization (e.g. distribution channels, promotional programmes) are based on the market information available. However, the economic effects of a new product -expressed in terms of turnover or profits -will depend on the quality of this information. This reasoning shows the importance of market information quality in new product development (Hultink et al., 2011) .
To date, there is scientific evidence that the quality of information is in line with new product performance (Hultink et al., 2011) , but little is known about the antecedents of quality of market information as well as other consequences of using it. To discover both, the predecessors and the effects of the quality of market information are important. The former determines the quality of the information and influences the economic performance of a product through this; the latter can work as mediators between information quality and product success.
In this work, we examine this problem and presume that, firstly, sources of acquiring market information are the key antecedents of market information quality within new product development. Secondly, market predictability is a consequence of the quality of market information, and it mediates between this quality and the financial success of a new product. This problem is tackled in the case of mediumhigh and high technology companies as they are heavily engaged in new product development.
Therefore, the scientific problem undertaken in this research can be expressed as follows: (1) what is the relationship between different sources of obtaining market information and its quality? (2) Does market predictability mediate between market information quality and new product financial performance? Therefore, in this work we concentrate on market information (as an inputting factor in NPD process that comes from different sources), quality of market information available in NPD, and economic results of such input.
Consequently, the aim of this article is to examine: (1) the relationship between different sources of obtaining market information and its quality within new product development, as well as (2) the mediating effect of market predictability between market information quality and new product financial success among medium-high and high technology Polish companies that employ more than 49 people.
The research method applied is a quantitative research study. Data have been gathered through a survey conducted on a random sample of the population of interest. Altogether, 287 cross-sectional data sets of product innovation projects have been analysed by applying structural equation modelling.
The novelty of the article comes from several aspects. Firstly, different sources of gathering market information so far have not been investigated as the predecessors of market information quality, especially in the area of new product development. Secondly, the mediating effect of market predictability -between market information quality and new product financial performance -has not been studied. Both issues are important aspects of the quality of market information, predominantly in the quite risky area of product development. Thirdly, a structural model has been developed that incorporates both the antecedents and consequences of market information quality so the phenomenon will be explained in a complex manner within the scope of the work.
The remainder of the article is arranged as follows. Firstly, the pertinent literature is reviewed -i.e. the relationships among sources of gathering market information and market information quality, and between this quality and market predictability as well as new product performanceand specific hypotheses are developed. Secondly, the research methods used are described. Thirdly, the analysis is explained and our results are presented. Lastly, the implications of the results are drawn as well as limitations and suggestions for future research.
Theoretical Framework and Hypotheses Key Terms and Theoretical Background
From the point of view of this paper, two important terms should be defined. The first is 'market information', and the second is 'the quality of market information'. C. Moorman defines 'market information' as 'data concerned with a firm's current and potential external stakeholders' (Moorman, 1995, p. 319) . According to this definition, by market information we mean information about different entities in the company's market environment, for example about customers, competitors or distributors.
Next, the term of 'market information quality' can be defined in accordance with the essence of quality, which is to satisfy the expectations of users (Ruzevicius & Gedminaite, 2007) . On this basis, market information quality means meeting users expectations (Lillrank, 2003) . These expectations can be fulfilled to a certain extent, so the quality can differ from very low to very high. Users of market information, in the case of new product development, are people who are engaged in product innovation projects, for example those involved in a new product team, so their expectations are valid in this situation. One approach of expressing quality of information is to list appropriate attributes or dimensions of information, such as reliability, completeness, relevancy or timeliness (Lillrank, 2003) . This approach is quite popular and is used to measure the quality of information (Hultink et al., 2011; Lee, Strong, Kahn, & Wang, 2002; Li & Lin, 2006; Low & Mohr, 2001; Ruzevicius & Gedminaite, 2007) .
The theoretical background for this study comes from the resource-based view (RBV) of the firm. RBV theory states that a company's performance depends on possessing and utilizing firm-specific resources. Valuable and rare resources lead a company to a competitive advantage that can be temporary, but if these resources are not imitated and substituted by competitors, they will ensure the superior longterm performance of a firm (Barney, 1991; Henard & McFadyen, 2012; Wade & Hulland, 2004) . According to existing conceptions, firm resources include all assets, capabilities, organizational processes, firm attributes, information, knowledge and others (Barney, 1991) . These resources can be either tangible (e.g. machinery, materials) or intangible (e.g. brand equity, information) (Henard & McFadyen, 2012 ).
Research Model and Hypotheses
As in (Durmusoglu & Barczak, 2011) and (Henard & McFadyen, 2012) , we apply the RBV theory in the field of new product development. Therefore, it is assumed that utilization of a firm's unique resources in the area of new product development will lead to high new product performance (Henard & McFadyen, 2012) . This study concentrates on two critical resources of new product development, the first being market information and its quality, and the second being sources of obtaining market information. Market information, and especially information of high quality, is a critical intangible asset for new product development (Cooper et al., 2004) . Using high quality information about the market for a new product will result in proper managerial decisions, and therefore will provide at least a competitive advantage for a firm (Hultink et al., 2011) . On the other hand, sources of obtaining market information create unique firm capabilities (Wade & Hulland, 2004) . If a company's sources of market information are able to provide information of high quality for new product managers, this can lead, not only to competitive advantage, but also to longterm, superior new product performance. Figure 1 presents the research model that includes the constructs under consideration: sources of obtaining market information, market information quality, market predictability and new product financial performance.
The central point of the model is market information quality (Qua) that, on the one hand, depends on different sources of gaining information, and on the other hand, utilizing this information will result in market predictability as well as high new product performance (Hultink et al., 2011) . Sources of obtaining market information have not been empirically tested so far as antecedents of its quality; however, sources of information impact its quality (Ruzevicius & Gedminaite, 2007) . In our study, we take into account three basic sources of market information, namely customers (Cus), competitors (Com) and other entities (Oth) such as distributors, suppliers, industry institutions or independent experts. Each of these sources is able to provide good market information; therefore, we assume that if more information is gathered from each source, higher information quality will result. Hence, we propose that:
Gathering market information from customers (H1a), competitors (H1b) and other entities (H1c) positively affect market information quality.
Figure 1. Conceptual Research Model
Previous research has already proved that market information quality and market predictability are associated with new product performance (Hultink et al., 2011) , but the mediating effect of market predictability between both constructs has not been studied. Our logic is that high quality of market information yields better market predictability (Pre), and this, in turn, leads to high new product financial performance (Per). Hence, we propose that:
Market information quality has a positive effect on new product financial performance (H2).
Market information quality affects market predictability (H3a), and the latter has a positive effect on new product financial performance (H3b).
Research Methods Sample and Data Collection
Data were gathered in Poland through a cross-sectional mail survey among high-tech and medium high-tech firms. These companies have been chosen as they are heavily engaged in new product development. Furthermore, in this group, technological and market aspects change more quickly than in lower technology firms, and products of firms from this group are more complex and require more market information than simpler products.
Our sampling frame consisted of companies that employed more than 49 workers within both high-tech industries, such as computers and electronics, pharmaceutical, aerospace as well as medium high-tech industries, such as chemical, electrical industrial machinery, automotive, medical appliances and others. A list of such companies was obtained from the HBI database. We randomly chose 792 firms from the sampling frame and they were asked to participate in our study.
When collecting data, we applied a quite popular approach in the new product development field that relies on asking about successful and unsuccessful new products (Danneels & Kleinschmidt, 2001; Garcia, Sanzo, & Trespalacios, 2008; Millson, 2015) . For each company, two versions of the same questionnaire were sent out: one related to product success, and the second to product failure. Questionnaires were directed to the person with the highest position in the firm (e.g. managing director). The recipient was asked to select two new products that had been launched at least six months before receiving our mail and to direct the relevant questionnaires to people involved in these projects. To increase the response rate, we sent two follow-up letters, each a week later than the previous mail. The first mailing package included a personalized letter, both versions of the questionnaire and a return addressed envelope. In the last mailing wave, we sent the questionnaires again. Our questionnaire had been tested in a pilot study that included fifteen new product professionals, before mailing it to the companies.
A total of 165 firms participated in the survey, and the rate of return was 20.8 percent. Altogether, we received 287 valid questionnaires, among them 154 related to successful and 133 to unsuccessful new products.
The structure of our sample with regard to size was as follows: companies employing from 50 to 250 people accounted for 70.8 percent, those which had from 250 to 999 people -9.9 percent, while other companies accounted for 9.9 percent.
Measurement
As in other studies on processing market information within NPD (Hultink et al., 2011) , the unit of analysis in this study is the NPD project because market information obtained within a particular development is a project specific, for example in the case of customer needs, market competition or market demand. Consequently, in the questionnaire, the informants were asked to reflect upon a NPD project.
We designed a questionnaire to measure the constructs included in our conceptual model. Each construct was measured using a multiple items reflective scale. For each item, Likert type statements were used with a five-point scale ranging from 'totally disagree' to 'totally agree'.
We developed four items for each construct used to measure gathering of market information from the three sources -i.e. customers, competitors, or other entities. The items were designed in such a way as to cover the essential content of each construct (Hair, Black, Babin, & Anderson, 2014) .
The quality of market information was measured using four items. Following other studies related to information Oth Pre quality (Hultink et al., 2011; Low & Mohr, 2001) , we distinguished four key dimensions. These were: reliability, completeness, relevancy and timeliness. Each of these dimensions was measured by using a single item (Hultink et al., 2011) and (Low & Mohr, 2001 ).
The new product financial performance construct was a four multi-item scale and market predictability construct including three items. The items of these constructs were borrowed from (Hultink et al., 2011) . All product performance items are considered as financial measures of new product success (Hertenstein & Platf, 2000) .
Analysis and Results

Measurement Model Assessment
Firstly, for each measure, a principal component analysis (PCA) was conducted, where only the first eigenvalue was greater than one. This resulted in obtaining only one factor for each construct, hence providing evidence that each construct is unidimensional.
Then we performed confirmatory factor analysis (CFA), thus restricting the entire set of items to load on their respective a priori specified factors (Brown, 2015) . According to (Hair et al., 2014) our sample size of 287 units can be considered as sufficient to evaluate a CFA model with regard to its complexity (i.e. only six factors) as well as basic characteristics (i.e. ninety percent of modest and high item communalities and no underidentified factors). CFA was performed using Mplus v. 7.11 with the maximum likelihood and mean-adjusted estimator (MLM) that is robust to data non-normality (Muthen & Muthen, 2012 (Hu & Bentler, 1999) and our result does not exceed this; the coefficients TLI (Tucker Lewis Index) and CFI (Comparative Fit Index) should not be lower than 0.95 (Hu & Bentler, 1999) , and this condition is met. In addition, the ratio of the coefficient χ 2 to the number of degree of freedoms is 1.71, and does not exceed the critical value of 3 (Hair et al., 2014) . The standardized loadings of all measurement items are highly significant (the smallest tvalue is 11.81) and load on their construct with a value of at least 0.5 (Hair et al., 2014) , which demonstrates adequate convergent validity. Table 1 presents the measurement items, their standardized loadings, and t-values.
Correlations are shown in Table 2 together with construct reliabilities (CR) and the square root of average variance extracted (AVEs) of the constructs. As can be seen, all values of construct reliabilities are above the acceptable level of 0.6 (Hair et al., 2014) . Furthermore, in each construct, the squareroot of the AVE is larger than the highest correlation between constructs involving the focal construct, thus indicating the constructs have discriminant validity (Fornell & Larcker, 1981) . During the NPD project … -Other market entities (e.g. intermediaries, suppliers, trade associations, experts) were a source of information about the market for this product.
-Through these other entities we have gained information about future buyers and competitors.
-We contacted the other entities several times to gain information about the market.
-We obtained a lot of market information from these entities. Overall, the preceding analyses and results indicate acceptable properties within the measurement model.
Hypothesis Testing
After validation of the measurement model, we estimated (Kline, 2016) the structural model in Figure 1 . We performed structural equation modelling (SEM) using Mplus v. 7.11 applying the MLM method of estimation. The overall goodness-of-fit statistics show that the structural model fits the data well: χ 2 (221) = 374,121, p < 0.0001, SRMR = 0.049, RMSEA = 0.049 (90% CI = 0,040 -0,058), TLI = 0.955, CFI = 0.961. The values of all of these indices are in acceptable ranges. Furthermore, the ratio of coefficient χ 2 to the number of degree of freedoms does not exceed the critical value of 3 (Hair et al., 2014) as it is equal to 1.69.
The model presented in Figure 1 assumes partial mediation of market predictability between market information quality and new product financial performance. All correlations between the three constructs were significant; therefore, we also evaluated an alternative model that included full mediation (Hair et al., 2014) , i.e. without the direct effect between market information quality and new product performance constructs. The results were worse because the model did not fit well to the data: χ 2 (222) = 434,443, p < 0.0001, SRMR = 0.082, RMSEA = 0.058, TLI = 0.938, CFI = 0.946, χ 2 /df = 1.96. Specifically, the SRMR measure slightly exceeds the cut-off value of 0.08 (Kelloway, 2015) , and both TLI as well as CFI indices are below the critical value of 0.95. The model with full mediation is nested in the model of partial mediation; therefore, we examined the Satorra-Bentler scaled chi-square difference test Ts (Brown, 2015) used for the MLM estimator (Muthen & Muthen, 2012) . The results showed that the full mediation solution resulted in a significant decrease in model fit (Ts (1) = 110.29, df = 222 -221 = 1 ss); therefore, the partial mediation model provides a better solution than the full mediation one. These findings support the partial mediation effect of market predictability. Hence, we continued our further analysis with the model as presented in Figure 1 -with partial mediation between the consequences of market information qualityand tested our hypotheses. We evaluated parameter estimates of paths included in the structural model. Figure 2 presents these parameters and significance levels for each path. We found that gathering market information from customers positively influences market information quality (β = 0.459, p < 0.001), thus H1a is supported. Furthermore, our results showed that gathering market information from competitors positively impacts market information quality (β = 0.192, p < 0.01). As a consequence, this finding supports H1b. However, the coefficient linking gathering market information from other entities to market information quality is not significant; therefore, hypothesis H1c is not supported by our results. With regard to the consequences of market information quality, we hypothesized a positive effect of market information quality for new product financial performance both directly (H2) and indirectly (H3a, H3b) through market predictability. The findings show that market information quality positively influences new product financial performance directly (β = 0.484, p < 0.001), therefore supporting H2. Furthermore, we found that market information quality positively impacts market predictability as the coefficient linking both constructs is significant and has a positive value (β = 0.518, p < 0.001), thus supporting H3a;
we also found market predictability positively impacts new product financial performance (β = 0.384, p < 0.001), hence this result supports H3b. The indirect effect of market information quality on NPD financial performance via market predictability -that is a product of two simple effects -is positive and significant (β = 0.199, p < 0.001). Overall, our results show a partial mediation effect between the quality of market information and new product financial performance through market predictability. Table 3 presents a summary of the results of the hypotheses tests. 
Conclusions
In this work, we have developed a conceptual model that included certain antecedences and consequences of market information quality within new product development projects. On the one hand, we hypothesized that gathering market information from customers, competitors and other entities positively influences market information quality. These kinds of linkages have not been studied so far. On the other hand, we hypothesized that market information quality positively affects new product financial performance directly, as well as indirectly through market predictability that works as a mediator. Such a mediation effect has not been investigated previously. Our conceptual model is based on the idea that market information can be regarded as an input production factor that has an impact on the economic results of NPD.
Our findings indicate that obtaining market information from customers and from competitors in NPD projects positively influences market information quality. An especially strong linkage exists in the case of gathering market information from customers. This result is not surprising, because a new product is developed for customers according to their needs and wants. This kind of intelligence is quite an important part of market information when developing new products, and acquiring it directly from customers increases overall market information quality. Apart from customers, competitors can be considered as a valuable source of high market information in NPD as they try to satisfy the same needs and wants of customers.
We also found that gathering market information from other entities has no impact on market information quality, and this is contrary to our expectations. One reason for this situation could be the inclusion in a single group of several different entities such as distributors, suppliers or industry institutions which, as sources of market information, could impact its quality differently. Furthermore, these parties are usually less interested in NPD than customers or competitors are.
The results of this study provide empirical evidence that there is a partial mediation effect of market predictability that partially mediates between market information quality and new product financial performance. Firstly, our findings are in line with other studies, that showed that market information quality directly impacts new product performance (Hultink et al., 2011) , and secondly, they additionally support partial mediation of market predictability in the following way: market information quality positively influences market predictability that, in turn, increases new product financial performance. Therefore, we showed an important economic implication of inputting market information in the NPD process.
Overall, this work supports an economic view that information can be seen as one of the most valuable production factors. Specifically, we observed that, in the area of new product development, market information is an important input that has economic consequences. Namely, obtaining market information from potential customers and competitors increases its quality, that, in turn, directly and indirectly -via market predictability -has a positive impact on the economic performance of a new product.
This study has several implications for new product practitioners. Our findings indicate that medium-high and high technology companies can enhance their new product financial performance by choosing potential customers and competitors as basic sources of market information. The key source that causes the increase of market information quality is customers. New product practitioners should obtain market information from potential customers several times and at different stages of a new product development project (Kahn, Barczak, & Moss, 2006) . This information may concern, for example, the needs, desires and preferences of customers, their buying behaviour, the importance of new product attributes, opinions about a new product concept, perceptions of competitors' products and satisfaction and loyalty to competing brands. Additionally, competitors are a valuable source of high-quality market information. This information may concern their new product strategies, present or future products and developments. This information can be obtained, for example, at fairs or through personal contacts, by monitoring rivals' behaviour or studying their products. Gathering market information from customers and competitors will result in having high-quality market information which, in turn, will lead to high new product financial performance, partly through market predictability.
The results and conclusions of this study have some limitations. Firstly, we relied on individual informants to give insights into constructs incorporated in the conceptual model. Because our informants were engaged in new product projects under consideration, there are good reasons to believe that they possessed knowledge about sources and quality of market information as well as market predictability and new product performance. However, it is possible that some respondents may have had incomplete information about some constructs of interest.
Secondly, our study focused on sources of information as antecedents of market information quality. Furthermore, some other constructs could affect this quality -for example, ways of obtaining market information. Future research should incorporate these dimensions and expand the conceptual model on, for instance, formal and informal ways of obtaining market information.
Thirdly, we concentrated on the medium-high and high technology industries in one country. Thus, the generalizations of the results are limited to our sampling frame. Further research could be carried out to test the conceptual framework across different industries and nations.
